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Abstract: Alterations of water flows resulting from the manifestation of powerful hydro–social
imaginaries often produce an uneven distribution of burdens and benefits for different social groups
or regions, reflecting their social and political power. Marginalized regions can suffer manufactured
territorialized water scarcity, which disturbs the natural, economic and socio-political order of water
users, and as this article shows, inevitably affects their psychological wellbeing. Set in the context of
the surroundings of Lake Urmia in Iran, once one of the largest hypersaline lakes in the world and
now a severely degraded ecosystem mainly as a result of water overuse in its watershed, this article
explores how and through which pathways this manufactured water scarcity impacted the mental
health of the water users in the region. The research findings reveal that alterations in this local
hydro–social territory and the resulting biophysical, financial and social changes, as well as impacts on
physical health of water users, relate to chronic psychological stress, social isolation, intra-community
conflicts, despair, hopelessness, depression and anxiety.
Keywords: hydro–social territories; mental health; Lake Urmia; manufactured water scarcity; Iran
1. Introduction
Freshwater scarcity is becoming one of the leading global environmental issues of the 21st century [1–4].
The latest World Water Development Report released by the United Nations World Water Assessment
Programme revolves around a straightforward correlation: our booming global population (particularly in
low- and middle-income countries) puts a strain on global food and electricity production, which are both
water-intensive. As a result, global water use is set to exponentially grow, making water increasingly scarce,
and, according to the report, nature-based solutions are required to address these pressing challenges [5].
And yet, while this argument is formally correct, it also foregrounds an ontology of water primarily informed
by the natural sciences and technical assumptions about ecological scarcity, one that can downplay the
social and political choreographies of power that are key in defining water use, allocation and access [6].
Research has indeed illustrated how water scarcity is often not only a result of the physical shortage of
water, but rather the product of complex interactions between waterflows and socio-economic and political
relations [7–12]. The various actors sharing a river basin are driven by different imaginaries regarding the use
of water, as well as by asymmetrical abilities to materialize those imaginaries through the use of hydraulic
infrastructure [13–15]. Alterations of water flows result in the redistribution of burdens and benefits for
different groups of people and impact the livelihoods of affected communities, including their social and
political order, their economy, culture and health [16,17]. This large and growing post-humanist body of
literature has advanced the notion of the hydro–social cycle to denote the ways in which the materiality of
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water as a physical entity (H2O) overlaps with the social and political flows of water as a resource. Research
has therefore moved well beyond considering water as merely a physical substance, and acknowledged
its multiple social, cultural, symbolic, political and natural dimensions [18]. While on the one hand the
seasonal flows of water in river regimes play a central role in setting the organizational rhythms of human
societies (as in the case of ancient Egyptian farmers and the Nile), on the other hand humans can alter water
flows (and with them the hydrological cycle) with dams and reservoirs to serve their social and economic
interests [19,20]. Yet, in spite of the considerable scholarly attention devoted to the social flows created and
interrupted by H2O, little has been written about the impacts of human-made territorialized water scarcity
on the mental health of the communities directly affected by these phenomena. Mental health is an integral
component of health and is defined as “a state of well-being in which every individual realizes his or her
own potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able
to make a contribution to her or his community” [21] (p.1). Even though research has recognized that
environmental changes increase psychological distress and the incidence of mental health disorders [22–27]
the connection between mental health and water scarcity remains a largely under-researched domain.
Using the concept of hydro–social territory, which was developed by Boelens et al. [13] (p.1) to
denote the “spaces that are (re-)created through the interactions amongst human practices, water flows,
hydraulic technologies, biophysical elements, socio-economic structures and cultural-political
institutions”, this work explores how the reshaping of the hydro–social territory impacts the mental
health of the population whose socio–natural environment is altered as a result of water management
decisions that disregarded their water needs. Examining and understanding the link between mental
health and water scarcity is important for at least two reasons. First, water scarcity is generally
perceived as a pressing global challenge for humanity, and it will continue to be so in the near future.
As the 2015 WHO report on ‘progress on sanitation and drinking water’ illustrates, by 2025, 1.8 billion
people will be living in conditions of absolute water scarcity, relying on annual water supplies that
will be lower than 500 cubic meters per person per year [28]. Against this backdrop, individual or
communal water shortages are often produced by unequal power relations [29], and the experience of
the dispossessed water users differs from those who are suffering physical water scarcity, because of the
contested nature of their hydro–social territory and the artificial interruption of their hydro–social cycle.
Communities are dispossessed of water as they are kept at the margins of the decision-making process
in issues related to water governance [30]. Secondly, most of those marginalized water users live in low-
and middle-income countries [31], which are also characterized by insufficient provision of and access
to mental health services, with 75% to 85% of people suffering severe mental health conditions not
having access to the needed mental health treatment [32]. The health loss from diseases, injuries and
risk factors is quantified by the Global Burden of Disease (GBD), which incorporates their prevalence
and the relative harm they cause. Vigo et al. [33] show that mental illnesses represent 32.4% of years
lived with disability (YLDs) and 13.0% of disability adjusted years (DAYs) of the GBD. Given the
current predictions of increases in water scarcity and considering the link between water scarcity and
mental health, the global burden of mental illness is likely to further increase. As Tomlinson and
Lund [34] observed, global mental health is an issue that has not yet received appropriate visibility.
Yet, the fact that in 2015 the United Nations decided to include mental health in the UN Sustainable
Development Goal 3 (‘good health and well-being’), suggests that more policy attention and funding is
going to be devoted to this matter, thus compelling researchers to further explore its interrelation with
environmental degradation in general, and water scarcity specifically.
To do so, we take as a case study the area surrounding Lake Urmia in Iran, once one of the largest
hypersaline lakes in the world, and now an agonizing ecosystem reduced to 12% of its original size
during the past two decades [35], mainly due to unsustainable water use for irrigation of agricultural
land in the upstream areas of the Lake Urmia basin. The diminished inflow of water to the lake from the
supplying rivers and the decreasing volume and quality of groundwater in the area, created significant
water shortage in the areas surrounding Lake Urmia. The wetlands once surrounding the lake have
dried and the retreat of the lake exposed the salt-covered lakebed to wind erosion. The resulting salt
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storms along with the water shortage have lowered the agricultural potential of nearby lands and pose
serious economic, social and health treats to the population living in the area.
For these reasons, the decaying Lake Urmia provides a good platform to examine how human-made
water scarcity affects the mental health of local communities. Indeed, the population around the
lake consists mainly of small farmers, whose livelihoods were severely altered by the reduction of
available water resources and environmental changes, as well as by the subsequent increased financial
pressures and socio-political changes in their communities. Data for this article is sourced from
96 interviews with farmers living and working in the villages and settlements near the Urmia lakebed.
The aim of the interviews was to explore the effects of water shortage and restricted access to water on
the everyday lives of respondents, including their economy, social relations and health. Hence the
purpose of this article is to explore how and through which pathways changes in access to water
impact the mental health of marginalized water users in hydro–social territories. We argue that
manufactured water scarcity can lead to mental health impacts for the marginalized water users with
additional psychological stress being caused by governmentalization and increased state regulation of
the irrigation infrastructure, which creates exclusion and further marginalization of a certain part of
the population who depend on illegal appropriation of water resources.
The rest of this article is structured as follows. In Section 2 we briefly review the literature on
hydro–social territories and waterscapes, and link it to the literature on the mental health impacts of
environmental degradation. Section 3 contextualizes this research by providing an overview of the
reasons behind the desiccation of Lake Urmia. We outline the interests and actors that are responsible
for water distribution on the state and local level, and the historical political strategies and decisions
that led to the current, unsustainable water consumption in the Lake Urmia basin. Section 4 describes
the methods used for the study. Section 5 illustrates and discusses the main pathways that led to
mental health disorders and explores their impacts on local communities, while Section 6 concludes
and identifies future research avenues to be taken as a result of our findings.
2. Hydro–Social Interruptions
In this paper we examine the spatiality of nature–society relations through the notion of
‘hydro–social territories’ and waterscape. While naturalistic views tend to present the management of
water flows as a set of technical, objective and rational decisions that can be clearly measured and
defined, the hydro–social perspective foregrounds the sometimes messy, and inherently social and
political nature of water as a resource [7,10,15,36], the access to and control over which is determined by
broader political, economic and social conditions [9,12,37,38]. In this context, territories are not viewed
as fixed spaces, but as spatially bound dynamic networks of hydro-social relations, that are constantly
and interactively (re)constructed and (re)negotiated [13,14,39,40]. Hydraulic infrastructure, for instance,
alters hydro–social territories and impacts different stakeholders in different ways, and results in
changes and uneven distribution of burdens and benefits [16,17,41,42].
The advancement of the water interests of one group often comes at the detriment of other
groups, and this not only impacts their biophysical environment, but also their social, cultural and
political order [39–42]. Governments or preeminent groups are able to utilize discursive, technical and
scientific types of support [14,15] to reconfigure hydro–social territories according to their legitimate
water knowledge, while discrediting other, often local and traditional, illegitimate forms of water
knowledge [13]. Water infrastructure projects become grounds of contestation of different knowledge
regimes involving multiple actors and are often the manifestation of the epistemology of the dominant
water culture [43,44]. Hydro–social transformations can be at the forefront of modernization processes,
and are outlined and sustained by a period-specific use of contested dominant discourses, symbols,
as well as socioeconomic, political and material processes. Water infrastructure systems therefore act
as symbols of modernization [45] and are not only material structures but a combination of natural,
technical, cultural, social and political components that are shaped in particular ways in the given
location and time. They consist of natural and social dimensions and are also a part of broader historical,
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natural and social processes [18]. Those in power can thus produce ‘modern water’ to offer hydrological
certainty through technology, renegotiating the social relations between water users and technocrats [46].
So far, the literature on hydro–social territories have found the notion of governmentalization to
be closely related to their constitution [13,40,47,48]. Territorial governmentalization entails the
interventions that a state makes to extend its control over a territory and implement a common
governance system over diverse local socio-political arrangements. While this can enable the provision
of public services in some areas, it also transforms social and political power relations in a given
territory, often disregarding local political and economic interests [13,36]. Governmentalization can be
achieved through the exercise of sovereign power, or through the use of inclusive, bottom-up power
mechanisms [49], such as the use of dominant discourses and ideology by the ruling groups in order to
alter water users’ worldviews, identity, sociality, and behavior according to the dominant hierarchic
system. The process aims to achieve the materialization of the dominant hydro–social territories
by controlling the societal development through the transformation of water users’ beliefs, sense of
belonging and identification with the community, and the creation of new relationships and ways of
interacting between water users themselves and between water users and water authorities in such
a way, that they would accept, internalize, and reproduce the new norms of morality, water knowledge
and truths imposed by the dominant system [13,14,40,50]. Hommes et al. [39], Duarte–Abadía and
Boelens [42] and Rogers et al. [51] for example, use the concept of governmentality to show how such
mechanisms are employed by the state authorities in the case of dam-building in Turkey, in territories
in Colombian highlands, and water transfer in China respectively, while Ioris [10] and Perramond [52]
apply the concept of territorialization to describe similar processes in Lima’s water management
and New Mexico’s state adjudication of water rights, respectively. Territorial governmentalization
therefore creates spaces where dominant social, political and economic hierarchies are (re)established
and (re)enforced by water governors on local water users, often eroding their local sovereignty.
Yet, multiple diverging and overlapping hydro–social territories can exist simultaneously within
the same space, as informal or even illegal practices of local water management can be, to some degree,
tolerated and recognized by the state to guarantee state’s stability and legitimacy [14,41]. Under this
socio–natural lens it is therefore apparent that if and when these hydro–social flows are altered or
interrupted, the consequences go well beyond the so-called natural world.
Water is indeed deeply related to the everyday, and researchers have illuminated the economic,
aesthetic, cultural and material value of water in the everyday life of ordinary people [53–55].
Yet, and we might add, surprisingly, while there is abundant research exploring the cultural, economic
or geopolitical consequences of water scarcity, much less is known about the link between water
availability and mental health, both at the national and at the community level. Research has more
generally examined the interrelation between the environment and mental health [25,56], confirming
that environmental degradation increases psychological distress [57–61]. Slow onset disasters such as
drought have been found to have a positive correlation with increases in mental disorders such as
depression and anxiety [22,23,25,26].
Dean and Stain [58], Berry et al. [57], Fritze et al. [62], Speldewinde et al. [25], Stain et al. [56] and
Vins et al. [63] have identified the inter-related pathways leading to mental health disorders in cases
of drought and environmental degradation as i) solastalgia, ii) financial pressures, and iii) changes
in social networks. First, as mental health is linked to a people’s sense of place [64] it is negatively
affected by environmental degradation [65]. The relationship between mental health and environmental
degradation is captured in the concept of ‘solastalgia’ developed by Albrecht [66,67], which relates to the
distress or pain experienced by individuals that results from the degradation of their home environment.
Even relatively small changes in the environment may result in depression, fear, anxiety, anger and
sadness for people who have a close relationship with it. In the face of drought and degradation of
their agricultural production systems, such feelings are often experienced by farmers, who are closely
connected to their land for their livelihoods and lifestyles [59]. Second, environmental degradation,
drought and limited access to irrigation water are connected to increased financial pressures for small
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farmers, resulting from increased costs, decreased production and quality of crops, loss of livestock
and increased debt [68]. Economic hardship is linked to increased psychological stress and sense of
helplessness, as well as insecurity and social isolation, which are strongly related to depression [62,63].
With increased economic adversity out-migration from rural areas increases, and this affects social
connectedness in the communities [58,68]. Third, changes in social networks and social exclusion,
including the reduced access to services, can lead to symptoms of anxiety and depression [63].
Social capital is an important protective factor for mental health, and a decrease in critical social
resources increases the incidence of depression and isolation. Additionally, people suffering mental
health problems may experience depleted personal resources, something that decreases their ability
to take part in adaptation activities [69]. In this article we argue that another mechanism impacting
water users’ mental health through the changes in community relations is the governmentalization
of contested hydro–social territories. Territorial governmentalization impacts water users’ behavior
and sociality through the imposition of new vertical and alteration of the existing horizontal social
relationships [13,52], inevitably affecting their psychological wellbeing.
Changes in the governance of water infrastructure may create further social, economic and political
exclusion and marginalization of those users who lack the decision-making power in water governance
and those who are, for economic or social reasons, unable to access water by officially recognized
means, and thus depend on illegal irrigation practices. As we will illustrate in the following sections,
interruptions of the hydro–social cycle have serious mental health impacts. Yet, before moving to
the discussion, it is necessary to contextualize this research in the setting of the Lake Urmia in Iran.
A multi-scalar analysis allows us to consider the state interventions on the national, basin and local
levels and connect the dynamics of hydro–social territorial transformations and reconfigurations over
various geographical scales.
3. The Desiccation of Lake Urmia
Lake Urmia, located in the North–West of Iran (Figure 1), used to be one of the largest
hypersaline lakes in the world [70]. Over the last few decades the area of the lake started to
decrease significantly [71–75], with researchers reporting an 88% reduction in the surface of the
lake [35]. The overexploitation of water resources from the supplying rivers is largely believed to be
the main reason for the desiccation of the lake [35,75,76]. As such, the current state of the lake can be
attributed to the manifestation of different imaginaries, which have been playing out in the Lake Urmia
basin since the 1960s, when first large dams and irrigation networks were built. Covering 3% of the area
of Iran, but containing 7% of its water resources, the Lake Urmia basin has represented an important
area for the country’s modernization [77] with the focus of water management being the development
of its agricultural potential. Since 1970, 56 dams have been built in the basin [78], mostly for providing
water for the irrigation of agricultural land [79,80], the area of which has been sharply increasing during
past decades [74,76,81]. Agriculture represents the largest burden on water resources in the basin,
accounting for 94% of all water demands [77]. This increase in agricultural land is a manifestation
of decades of policies that focused on agricultural development, which considered water a limitless
resource. Pahlavi’s Land Reform (1962–1971), implemented during the White Revolution, greatly
contributed to changes in land use. To satisfy increasing water demands, pumping technologies were
introduced to extract groundwater, and deep wells largely replaced the use of traditional qanats [82,83].
After the 1979 Islamic Revolution and during the war with Iraq (1980–1988), economic sanctions made
food security one of the priority issues for the government, which also hoped to increase non-oil based
revenues with the expansion of agricultural production. The area of agricultural land increased further
and subsidies, including subsidies for agricultural water and energy use, were offered to farmers.
Rapid development and modernization in the years after the Islamic Revolution, including a hydraulic
mission with large-scale dam building, were the focus of the country’s development decisions. Despite
economic sanctions, Iran is today one of the top dam builders in the world, with such undertakings
often overlooking the impact this has on the environment [82,83].
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Figure 1. The location of Lake Urmia. The two outlines represent the area of the lake in 1995 (in grey)
and in September 2015 (in black).
At the national level the key decision-maker for water allocation in Iran is the Ministry of
Energy, which is responsible for the distribution of water to each sector and province of the country.
The Ministry of Agricultural Jihad holds a significant influence over water allocation as well, due to
agriculture being the largest water user in the country. While decisions on water allocation are made at
the national level, at the provincial level regional water companies represent the Ministry of Energy.
Conflict resolution for water allocation between the provinces is in the domain of the Water and
Agricultural Commission and is later approved in the Provincial Planning Council [77]. As the Lake
Urmia basin is divided between three provinces (West Azerbaijan, East Azerbaijan and Kurdistan),
water management at the basin level becomes more challenging due to the administrative divisions
and power disparities between the provinces competing for water [77,82,83]. Smaller dam projects are
funded directly from the provincial budgets and many do not have water allocation permits, making
control over water allocation difficult. Another factor further complicating effective water management
is that most of the irrigation water is supplied by largely unregulated exploitation of groundwater in
the basin [72,74,79,84]. Despite a legal Act from 1984 requiring all users to obtain a water allocation
permit for the use of groundwater from private wells and qanats, most of them still operate without
such permits. Unauthorized extractions of water from rivers are common as well [77].
Additional pressure on water resources is posed by rapid population growth and urbanization.
Between the years 1976 and 2010 the population in the Lake Urmia basin increased by 121.5%.
Tabriz, the capital of East Azerbaijan and the largest urban area in the Lake Urmia basin, receives
its water supply from the Zarinarud dam in West Azerbaijan, with the water largely supplied from
Kurdistan province [77]. Urban water needs have been prioritized ahead of those of the rural
downstream population, which in turn suffers from substantial water shortages. Largescale water
transfers implemented to meet urban water demands often come at the expense of surrounding rural
areas [13,85,86], curtailing their water security.
The rapid desiccation of the lake raised the environmental awareness of the Iranian public and
put pressure on the authorities to protect the lake from drying out. The attempts to do so resulted in
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the Lake Urmia Restoration Program (2015), which aims to restore the ecological water level of the lake
within 10 years, although such a goal is proving to be difficult to achieve [83]. The mechanisms of
water consumption regulation that have been put in place have so far failed to sufficiently address the
upstream water overuse. These mechanisms have instead put additional pressures on small farmers
around the lake, who are now facing new obstacles in the already difficult access to irrigation and
domestic water, which is causing significant psychological pressures, as will be discussed in the section
after the methods.
4. Methods
This study was based on 96 semi-structured in-depth interviews conducted between June 2016
and August 2017 with farmers living and working in 21 villages and settlements within 10 kilometers
of the Lake Urmia lakebed. The interviews were carried out with the help of an interpreter and aimed
at understanding how the water shortage and the environmental degradation impacted the everyday
lives of the respondents and their families. The list of covered topics was broad and divided into
three groups; the first group of questions was focused on general information about the respondents,
their household and the farm; the second group of questions explored the changes that the farm has
experienced due to water shortage and the degradation of land; the last group of questions was aimed at
understanding the economic and social changes experienced by the respondents, changes in workload,
health and mental health, access to health services, and access to drinking water. The interviews were
open-ended and when participants spontaneously mentioned additional topics they were encouraged
to elaborate on them. Due to cultural constrains female respondents often wished to be interviewed
together with male family members, and as most of the respondents approached while working in the
fields were male, 29 (30%) of the respondents were female and 67 (70%) were male. The age distribution
of the respondents is represented in Table 1. The interviews were coded and analyzed using Atlas.ti
software (7.5.18, Scientific Software Development GmbH, Berlin, Germany).
Table 1. Age distribution of the respondents.
Age group Number of respondents
16–20 6
21–30 20
31–40 21
41–50 19
51–60 14
61–70 8
71–80 7
81–90 1
5. Manufactured Water Scarcity and Pathways to Mental Health Disorders
Water flows are not only a physical phenomenon that can be altered and managed by humans,
but they also constitute and shape social relations [9,87,88]. Therefore, any alterations of water flows
inevitably affect the social linkages and by extension the psychological wellbeing of water users.
Decisions on water distribution are usually made on a state level and may create territories of water
abundance and scarcity. Territorialized water scarcity often results from agricultural development,
state regulations and social relations [10] and it has indeed been recognized that water crises are
produced by poor water management rather than physical water scarcity in a given territory [5,89].
The governmentalization of the hydro–social territory in the Lake Urmia basin through aggressive
agricultural policies and investments into hydraulic infrastructure in the upstream areas, driven
by the discourse of economic development, control over drought conditions, production of clean
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hydropower energy and achieving food self-sufficiency [77], resulted in territorialized water scarcity in
the downstream areas and a severe degradation of the environment. When the tragedy of Lake Urmia
could no longer be ignored by the authorities, the narrative of climate change-induced drought
became increasingly present in the government’s and water authorities’ discourses to justify the
implementation of water saving measures in the basin. The conflicting nature of governance interests
regarding water management is evident from the continuously expanding agricultural sector and
increasing area of irrigated lands and water consumption in the upstream areas [90], while access to
water for the downstream population is increasingly restricted by the water authorities. Downstream
farmers, who were already facing severe water scarcity, were thus those most affected by these water
conservation measures. Based on the interviews carried out with the rural downstream population,
the degradation of the lake and the surrounding areas severely impacted their psychological wellbeing.
Communities who rely on local ecosystems for their livelihoods are especially vulnerable to mental
health impacts caused by their degradation [61]. Through an analysis of our data, we identified four
main pathways that led to negative mental health impacts for the respondents: i) degradation of
land and solastalgia; ii) changes in social networks and the governmentalization of local irrigation
infrastructure; iii) increased financial pressures; and iv) impacts on physical health, as demonstrated in
Figure 2. This corroborates research done on impacts of environmental degradation on mental health
in other geographical areas [25,61,67,68,91].
Figure 2. Manufactured water scarcity and the pathways to mental health impacts.
5.1. Degradation of Land and Solastalgia
It has been recognized that people may form strong psychological connections with their local
environment, which plays an important part in their sense of belonging, identity, security and offers
emotional solace [59,66]. Environmental change may therefore produce place-based distress in people
who feel powerless in the face of the change unfolding in their home environment [67]. This change
can lead to feelings of loss, trauma, depression, and anxiety. Such feelings are experienced with
particular severity by those who retain a close relationship with land for their cultural, working
or personal life. Hanigan et al. [23] have for example found a clear link between drought and
an increase in suicide among farmers and farm workers in Australia. In the context of the Lake Urmia
basin, the reconstruction of the hydro–social territory by the upstream water overuse resulted in
the diminished supply of water to the lake and the surrounding downstream areas. This led to
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drastic change in the environment, such as drying of the rivers, lowering levels and salinization of
underground water, drying of vegetation and desertification of land, the desiccation of Lake Urmia
and the resulting occurrence of sand and salt storms that carry particles from the exposed lakebed to
the surrounding areas. As a result, the inhabitants are exposed to chronic environmental stressors
that lead to the experience of solastalgia. Because of a strong attachment of farmers to their land,
their occupation merges with their identity, and so farmers often perceive the degradation of their
home environment not only as a threat to their subsistence, but also to their self-identity [58,59].
This sentiment was described by one of the respondents:
“I have lived here my whole life. My parents were farmers, later my wife and I took over the
farm and raised our children here. We have always lived off the land and we had good lives.
Then the lake started disappearing and all the vegetation dried, even the trees started to die.
I look around me and all our land that used to be so green and fertile is burnt. It breaks
my heart.”
(Male, 81)
The mental burden of environmental change and the disruption of agricultural production system
was experienced and reported by all of the respondents. It was often connected to the loss of a sense
of place, loss of security and loss of emotional solace. The state of the environment was commonly
mentioned in connection to their own wellbeing. The majority of interviewed farmers depended solely
on income from farming and felt a strong connection to their farmland, as evident from the following
quote by one of the farmers:
“The economy collapsed and the green meadows and gardens turned into deserts. It makes
me so sad to look at this place and remember how beautiful it used to be. I know that there
is no future here, but I have farmed and lived here all my life and I will stay for as long as
I can.”
(Male, 45)
Their strong bond with nature was frequently expressed by farmers using the expression that
the plants are dying (“mordan” in Farsi), rather than drying (“khoshk shodan” in Farsi). This was
expressed by one of the female farmers, along with the feelings of hopelessness:
“I have been farming and living on this land for 50 years. For the past years I had been telling
myself that the next year will be better. But now even the trees are dying, there is no water,
just dust and salt. And now I know that I will die before it gets better.”
(Female, 50)
Avoidance behaviors, such as shutting the curtains and spending more time indoors so they
would not see their destroyed farmland were also frequently described by the respondents. A female
farmer reported it along with the symptoms of depression experienced by her husband:
“All our vegetables have dried this year. We worked so hard for nothing. My husband has no
motivation to come out of the house anymore. He stayed in the house for two months because
he did not want to come out to see his fields destroyed by the drought and the winds.”
(Female 42)
Feelings of sadness, despair and a sense of hopelessness were commonly mentioned by the
respondents in relation to the degradation of their home environment. There are clear links between
hopelessness and depression, as well as other mental health problems [68], which might result in
an increased risk of suicide [23].
It is therefore apparent that the alterations of water flows can produce a myriad of impacts for
marginalized water users. Water has many dimensions, and people shape their identity, livelihoods,
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culture and social order around it [13,42,52]. As such, when their access to water is altered, it can
profoundly impact the psychological wellbeing of water users, challenging their livelihoods, identity
and rituals, all of which increases their risk of developing mental health disorders.
5.2. Changes in Social Networks and the Governmentalization of Local Irrigation Infrastructure
With the increasing pressure on the government to take action and save Lake Urmia from dying,
the role of the governmental institutions in water management on a local level increased. The urgency of
saving Lake Urmia became a dominant discourse of the governmental institutions and media in the area,
disregarding competing claims for scarce water resources by the small farmers living in the proximity of
the lake. High upstream and urban demand for water in the basin which had produced and continues
to maintain territorialized water scarcity in the downstream areas was not sufficiently addressed,
and so the burden of saving scarce water resources for restoring Lake Urmia is disproportionately
carried by the downstream farmers. The governmentalization of the local hydro–social territory in the
villages encompassed in the study was articulated through the discourses of adaptation to climate
change and restoring the lake, and was materialized through legal and administrative procedures and
infrastructural projects. The hydro–social reconfigurations were portrayed as efficient and necessary
for the restoration of the lake, and for the benefit and in the best interests of both the environment
and the population of the basin, while discrediting competing claims for access to water by local
small farmers. The use of such discourses of rationality and efficiency is common in the process of
commoditization of water resources [42,48]. The imposition of water regulation in the study area
included the construction of irrigation canals and in some villages the introduction of fees for the use
of irrigation water, which is supplied from the dams and regulated by the water authorities.
The control of previously largely unregulated extractions of water from the rivers and from illegal
wells increased, with such users facing fines and closure of their wells. A stricter application of the
1982 legal Act was undertaken, with it requiring users to obtain a water allocation permit for the use
of groundwater from private wells and qanats. As obtaining such a permit and paying for water
from irrigation canals represents a significant financial burden which many farmers are unable to
afford, an informal and illegal hydro–social territory coexists alongside the official one. It is in part
tolerated by the state due to its inability to provide irrigation and domestic water supply to all of
the studied villages and settlements. As such, users with only one illegal well were reportedly not
sanctioned; however, those without official water allocation permits are not allowed to take part in
the governmental and non-governmental projects aimed at mitigating the impacts of water shortage
on farmers, which creates a further social and economic exclusion of farmers relying on the illegal
water infrastructure. Access to water is therefore characterized by the intertwinement of official and
informal practices and norms, as has been observed in other geographical locations [13,14,41].
The increased state control of the irrigation infrastructure reconfigured the hydro–social territory
and altered socio-political relations in the area. It is considered that a degree of tolerance towards
illegal water extraction practices also serves as means to control the population, as the fear of fines and
possible loss of illegal sources of water are seen as the reasons why no collective resistance against
the control of water resources by the state was observed in any of the studied villages. This link
between the reliance on illegal water sources and chronic psychological stress and anxiety among the
respondents was described by one of the female farmers:
“The canal was built by the officials and the water from it is shared between twenty to thirty
farms, but it is almost always empty. We would have to pay to use the water according to the
size of our land, but we cannot afford it, so we rely on two wells for irrigation [ . . . ]. But God
forbid they [the officials] find out that we have two wells. If they close them, we will be left
completely without water and what would we do then? We have always been farmers and it
is the only thing we know.”
(Female, 50)
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The unreliability of the water supply from the irrigation canals, as described by the respondent
in the quote above, was observed in all of the studied villages with formal irrigation networks.
The responsible institutions were providing irrigation water from the dams twice or less per month
in insufficient quantities for all of the farms. In some of the villages the distribution of irrigation
water from the state-built canals was not officially managed, which created competition and conflicts
for water between the farmers and led to the creation of hydro–social hierarchy within the villages.
Official irrigation infrastructures reconfigured social relationships and altered the behavior of water
users and their identification with the community, something that has also been observed in the case of
increased state control of water territories in other geographical settings [52]. As King et al. [92] note,
access to water can differ significantly even within small communities. In the studied case informal
networks of villagers with higher political power or political connections were formed to benefit the
most from governmental water infrastructure, excluding those with less social and political power
and those with illegal water infrastructure. Due to the fear of being reported to the authorities for the
use of illegal sources of water, the existence of such networks was in most cases unchallenged by the
marginalized water users. Feelings of injustice and social isolation, however, were commonly reported
by the respondents as demonstrated by the following quote by a young male farmer:
“When we still had enough water, all the farmers in the village were in good relations and
would help one another. But now there is a lot of competition for water when there is some
in the canal. More powerful farmers use all the water and the others have to depend on the
rain. We have illegal wells and if we tried to use some water from the canal, someone would
surely report us.”
(Male, 25)
The link between water shortage and increasing social isolation was further explored by one of
the female farmers:
“There is so little water in the canal that it never reaches our farm, the bigger farmers use all
of it. There is a lot of competition and conflicts for water in the village. Before all the women
would work together and we would chat and share our worries, but now we don’t socialize
anymore. We all keep to ourselves.”
(Female, 50)
Disruptions in social relations and loss of social capital are connected with an increased social
isolation, depression and anxiety. The disputes and competition over water resources in the previously
close-knit communities with a strong sense of belonging, reportedly resulted in reduced social
interactions between farmers. Arguments and competition within the communities increased the
psychological stress of individuals and the respondents often mentioned feelings of loneliness and
sadness. Another factor impacting social cohesion and social structure is the out-migration from the
study area, which has been reported in all of the studied villages, corroborating the findings from
a previous study [93]. The official data from the Statistical Center of Iran shows as much as a 31%
decrease of the population for those studied villages with official population data; however, the rates
observed and reported by the respondents are much higher and in some of the villages only a few
households remained inhabited. The out-migration was reportedly the result of increasingly difficult
financial conditions, lack of employment opportunities and lack of access to water. For the remaining
villagers this increased the sense of hopelessness and many described feeling trapped because of
a lack of financial resources or urban social networks that would enable them to out-migrate as well.
This sentiment was described by one of the young farmers:
“There is a lot of depression and helplessness in the village. We have no income and live in
poverty. I go out of the house and the village is almost empty as everyone who was able to move
away has indeed left. There are no young people I could talk to or share my problems with.”
(Male, 28)
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Out-migration from communities suffering drought and a depleted economy reduces the support
systems, services and social resources of the population that remains [63]. It also alters their family
and community structures. It negatively affects the psychological wellbeing of both those who leave
and those who stay behind, with frequently reported symptoms of anxiety and depression among both
groups [68]. While out-migration can positively impact the family level income through remittances of
family members who out-migrate, it also shrinks the economy on a community level through the loss
of a productive workforce and a reduced economic activity resulting from fewer economic interactions.
Financial pressures further negatively impact the mental health of individuals.
5.3. Financial Pressures
The reconstructions of hydro–social territories for the benefit of some groups of people may
result in the marginalization of others [48]. A socio-economically disadvantaged population has
an increased risk of developing mental health problems due to higher exposure to psychosocial risk
factors such as stress, social isolation, economic insecurity, reduced personal autonomy and negative
self-perception [62]. Water scarcity in the study area and the degradation of agricultural land resulted
in a substantial decline in income reported by all of the respondents. While 18 (19%) of the respondents
found additional sources of income, mostly as day laborers or in the service sector, a vast majority
depended solely on income from farming. Decreased quantity and quality of the irrigation water
combined with salt and sand storms led to increased crop failure and higher expenses for fertilizers
and pesticides, which left many farmers with increasing debt. This caused chronic stress, anxiety,
depression and feelings of helplessness among the respondents. The unpredictability of income was
the cause of significant concern for the respondents. One of the farmers reported:
“I am afraid to sow in the spring, because I never know if there will be enough water for
anything to grow. We have been growing the same crops since I can remember, but in the
past years we got less than a quarter of the produce than we used to because of the lack of
water, and even the quality of that has decreased. This field used to support seven people,
but now the three of us can hardly survive with the income from it. Four family members
had to move away to search for jobs in town, because life became too hard here. There is no
future here.”
(Female, 67)
The contested discourse that climate change, rather than anthropogenic actions in the basin,
is the main cause for the degradation of Lake Urmia and the surrounding areas, was adopted by
some of the respondents. This discourse, used by the government, local authorities, and water
companies [35,76,77,82], claims that regulating water consumption in the local hydro–social territory
is the most efficient and rational way of restoring the lake. Discourses are important elements of
the governmentalization of hydro–social territories [14,40,42] as means of creating specific truths,
knowledge systems and forms of consciousness that are adopted by the water users, to align them to the
dominant hierarchic system by altering their world views, beliefs, identification with the community,
as well as their social relations and behavior [13]. It is interesting to note that the discourse of climate
change has been used by the authorities both to justify the investments into hydraulic infrastructure
as an adaptation policy to climate change, as well as to explain the cause for the degradation of the
downstream areas [77], which is in fact primarily the result of poor water management decisions [82,90].
Presenting a disaster as the result of natural processes and climate change shifts the focus from the
preventable internal causes to inevitable natural causes and to the international actors responsible for
anthropogenic climate change. While the response to a natural disaster can be limited to relief measures,
the response to a natural hazard turning into a disaster due to socio-political and economic factors
requires deeper structural changes in the society [94] to address the underlying causes of inequality,
which makes some groups within a society more vulnerable to natural hazards than others [95,96].
We believe that the use of the discourse of climate change as the main factor in the degradation of
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Lake Urmia serves to shift the responsibility for the disaster from the governmental decisions on
water use to unavoidable natural agency. This determined the response to the tragedy and instead
of addressing the degradation of the lake as a symptom of unsustainable water use which should be
tackled with profound changes in the water management on a national level, the response measures
are so far limited to mitigating the impacts of the land degradation on local farmers and regulating
water use in the proximity of the lake, while the water overuse on a basin level remains insufficiently
addressed [78]. The dominant groups in the Lake Urmia basin justify and legitimize the materialization
of the dominant hydro–social imaginaries by adopting the dominant discourse that the increasingly
difficult life conditions and loss of livelihood are the result of climate change, and that there is nothing
to be done to improve the situation. The sense of helplessness and depression increased among some of
the respondents, as can be observed in a quote from one of the farmers whose village had no irrigation
networks and the water in the wells was too salty to be used for irrigation or domestic purposes:
“The lake and the rivers have dried because of climate change. There is nothing the government
can do about it. And there is nothing we can do to save our crops and our source of income.
If there is no water, all we can do is sit and watch them dry. It is unbearable.”
(Male, 47)
A similar sentiment was described by another farmer:
“There is no more water in the rivers and wells because of climate change and so we depend
on the rain. We used to have fish farms for additional income, but of course there is no water
for them anymore. This field is our only source of income now, but there is no rain and the
wells are empty. There is nothing I can do but watch the crops dry.”
(Male, 35)
Such feelings of powerlessness, hopelessness and lack of control over the course of one’s life
increase psychological distress and can lead to depression and anxiety.
5.4. Physical Health
Some previous studies have suggested that the degradation of Lake Urmia is likely to cause
various health impacts on the local population [76,81,97,98]; however, to the best of our knowledge no
comprehensive study on health impacts of the degradation of the lake has so far been done. Changes in
hydro–social territories result in alterations in access to resources for different communities, and many
studies have considered access to safe drinking water [10,37,40,88], which is one of the major public
health and well-being concerns [99–101]. There are multifaceted interactions between physical and
mental health, and it has been recognized that physical health conditions increase the risk of developing
mental health disorders, with the reverse process also occurring. Such comorbidity negatively impacts
the ability of individuals to use health services and to receive correct diagnosis and treatment [102].
In the studied area, the respondents considered the diminished access to safe drinking water and
the occurrence of salt storms as the main threats to their physical health. Those factors cause serious
health concerns for the local population, as stated by one of the respondents:
“We get water from another village that has a pipeline for drinking water, but the taste of the
water has changed over the years. I store it in a reservoir and after a while I noticed that
there are a lot of sediments that are deposited at the bottom of the reservoir. Many people
got kidney stones and cancer in the past years and I think it is from the water that we drink,
but we have no alternative. I am afraid to drink this water and I worry about me and my
family getting sick from it, but there is nothing we can do.”
(Male, 45)
Respondents most often reported the increased rate of different types of cancer, kidney stones,
respiratory problems such as asthma and problems with eyes, with the latter two resulting from the
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salt storms. Those physical health problems experienced by the respondents or their family members
were often mentioned to be a cause of concern, chronic stress and depression.
“Everyone in this village is sick now, the young and the old. We call it ‘the lake disease’.
When a salt storm comes we cannot see anything, our eyes become sore and it is hard to
breathe. We have to hide inside. The salt does not affect only the respiratory system, all the
vegetables and the fruits that we eat make us sick. All the food is poisoned by the lake. There
is a lot of cancer in the village. My wife is sick, and lately I have started to wake up at night
and cough and I cannot breathe. Then I lie awake and I worry about my wife and about
getting sick myself, because I need to take care of her and work in the fields.”
(Male, 42)
The described health and mental health problems were reportedly rarely addressed due to the
lack of financial means and health facilities in the area.
Despite neuropsychiatric disorders contributing a significant percentage of the global burden of
disease [33], mental health is a low priority in most countries. Mental health disorders contribute to mortality
and affect the rate of other health conditions, as well as severely impact the quality of life for those suffering
from them [102]. There is evidence associating environmental degradation with increases in mental health
disorders [22,23,25,26,61]. Most of the environmental degradation caused by climate change and human
development is occurring and expected to further intensify in low-income countries [103], which have low
investments in mental health care [102], contributing to the urgency of the problem.
Due to expected increases in relative water demand and absolute water scarcity in many
parts of the world, substantial challenges to water infrastructure and water supply are expected to
occur [2], which will reconfigure hydro–social territories and may increase the incidence of mental
health disorders.
6. Conclusions
In this work we explored how and through which pathways the reconstruction of the hydro–social
territory in the Lake Urmia basin impacted the mental health of marginalized water users. This study
provides an example of how alterations of water flows as manifestations of politics focused on
economic growth—without considering the cost to the environment and water needs of all—may lead
to territorialized water scarcity and marginalization of some water users, which can severely impact
their mental health. The governmentalization of the hydro–social territory in the studied basin during
the last decades was driven by strong discourses of economic development, adaptation to climate
change, production of clean hydropower and achievement of food self-sufficiency. This enabled
large scale investments into hydraulic infrastructure and the expansion of irrigated agriculture in
the basin, as well as water transfers from rural to urban areas, thus prioritizing urban water needs
before those of the rural population. The created territorialized water scarcity in the downstream
areas resulted in a severe degradation of the environment, including the desiccation of once the
second-largest hypersaline lake in the world, as well as profound economic and social changes for the
population in the area. When the tragedy of the lake could no longer be ignored by the authorities,
the role of governmental institutions in water management increased, which further reconfigured the
local hydro–social territory. The discourse of climate change was widely used by the government
to avoid the responsibility for the desiccation of the lake, and shift the attention to the inevitable
natural causes. Justified through the discourse of environmental conservation and restoration of
Lake Urmia, as well as adaptation to climate change, a regulation of irrigation water and the charging
of fees for its use was introduced in some of the studied villages. Additionally, the control of illegal
extractions of water from rivers and wells increased with such users facing financial penalties. As all
water users cannot access water through legal means, an illegal hydro–social territory coexists with
the legally recognized one. Reconfiguration and governmentalization of hydro–social territories
create new hierarchical relationships between water governors and water users, and disrupt the
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relationships between the water users themselves, changing their very identity, sociality, worldviews
and behavior [13,48,52,86]. As has been shown, all of these changes are closely linked to the mental
health of water users. This article therefore contributes to the literature on hydro–social territories
by adding another important dimension to the studies of the hydro–social interruptions, namely the
mental health and the psychological wellbeing of water users. Mental health is an integral component
of health and should be considered when assessing impacts of hydro–social alterations.
The concepts of hydro–social territory and waterscape allow us to view the Lake Urmia disaster
through the lens of water dynamics in relation to social and political conditions. The hydro–social
alterations in the studied territory greatly impacted the natural, economic and socio-political order of the
local rural population. The study area is populated mainly by small farmers, most of whom depend on
farming as their only economic activity, and form strong connections with their environment. As a result
of water scarcity their home environment was degraded, which led to the experiences of psychological
distress, loss of emotional solace and feelings of helplessness. Additionally, they experienced significant
decreases in income, increased competition over scarce water resources, and physical health problems
resulting from decreased quality of drinking water and the occurrence of salt storms. Those four
factors, namely the degradation of environment, social changes, economic hardship and physical
health problems were identified as the interrelated pathways that led to the mental health problems
among the respondents. The most often reported mental health impacts were chronic psychological
stress, social isolation, intra-community conflicts, despair, feelings of sadness and hopelessness,
and symptoms of depression and anxiety. While it has been shown in other studies that different
subgroups within a society might be differentially affected by the factors leading to mental health
impacts [23,91,104], this has not been studied in the present research due to a limited number of
respondents of different subgroups.
Understanding the inter-related pathways through which territorialized water scarcity impacts
the mental health of the affected population may not only help recognize the most vulnerable groups
of people and improve their access to mental health services, but may primarily serve to address the
underlying causes of their mental health problems. Many of these are not solely the results of the
impacts of physical water scarcity, but of policies and development plans that increase inequality
among water users and solidify exclusion and marginalization of some groups, who become more
vulnerable to mental health disorders. Mental health impacts should therefore be separately assessed
before the implementation of hydraulic infrastructure developments, rather than being assessed among
other health impacts, and therefore often neglected. In the allocation of funding, issues relating to
mental health should be among the deciding criteria for funding agencies. With mental health disorders
already representing a significant portion of the global burden of disease [21] and severely impacting
the well-being of the affected individuals, prevention of mental health problems is one of the most
important ways of decreasing this burden [105].
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